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This invention relates to a Wrench for tighten 
ing and loosening turnbuckles, and is illustrated 
herein as embodied in a gear-operated wrench 
suitable for operating a turnbuckle at a distance 
therefrom. 
Many cables, particularly control cables of air 

Craft and cables used as tension members for 
strengthening and supporting structures are 
equipped with turnbuckles for use in adjusting 
the tension within the cables. Where a turn 
buckle is in a relatively open space it can be ad 
justed simply by attaching a wrench or insert 
ing a screw driver or nail within the sleeve of the 
turnbuckle and turning while holding the bolts 
thereof stationary. However, many turnbuckles 
are located in relatively inaccessible places be 
hind panels and Outer coverings of aircraft be 
hind which the cables must pass to reach con 
trol surfaces. The adjusting of such aircraft 
cable turnbuckles has to be done accurately and 
expeditiously, but where the cables are relatively 
inaccessible much time must be spent in adjust 
ing difficulty reached turnbuckles. 
Therefore, it is an object of this invention to 

provide a wrench for operating a turnbuckle, 
Which Wrench can be Operated at a distance from 
the turnbuckle. 

Accordingly, this invention provides a turn 
buckle Wrench which includes a pair of gears and 
means associated with one of the gears for 
attaching it to the sleeve of a turnbuckle. The 
other gear is rotated to drive the first gear to 
cause it to operate the turnbuckle, and the sec 
ond gear may be rotated from a relatively remote 
point. 
As another feature of this invention, clamping 

means is provided in combination with said gears 
and operating means for holding the bolts of the 
turnbuckle against rotation while the turnbuckle 
sleeve is turned. . . . . 

With the above and other objects and features 
in view, the invention will now be described with 
reference to the accompanying drawing which 
illustrates a preferred embodiment of the inven 
tion and will be pointed out in the claims. 
In the drawing: 
Fig. 1 is a side elevational view of a turnbuckle 

wrench and clamp constructed in accordance 
with this invention, the wrench and clamp being 
shown attached to a turnbuckle and ready for 
operation. 

Fig. 2 is a plan view of the Wrench shown in 
Fig. 1. 
In Fig. 1 a turnbuckle is shown which includes 

a central rotatable section or sleeve 0 which is 
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threaded to bolts 2 and 4. The bolts f2 and 
14 are threaded reversely in opposite directions 
to permit them to be drawn toward one another 
or forced away from each other when the sleeve 
fo is rotated. The bolts 2 and 4 are provided 
with hexagonal heads f6 and 8. The ends of 
a cable 20 are attached to the heads 6 and 8 
of the turnbuckle bolts by means of a pressed 
connection 22 associated with the head 6 and 
a similar pressed connection (not shown) aSS0 
ciated with the head 8. 
The center of the sleeve O is provided with 

an opening 24 into which a pin or nail can be 
inserted to turn the sleeve. As shown, the open 
ing 24 is a small circular opening bored radially 
through the turnbuckle Sleeve. 
The turnbuckle illustrated is of a type common 

to aircraft but it should be borne in mind that 
this invention is not limited in scope to use with 
a turnbuckle having a sleeve of this type but that 
the broad principle of the invention can be 
adapted for use with turnbuckles having sleeves 
and bolts of varying characteristics. 
A turnbuckle Wrench, made according to this 

invention, is shown in Fig. 1 attached to the 
turnbuckle. A cylindrical rod 26 forms a frame 
Work about , which the wrench is built. A pair 
of Spaced bearings 28 and 30 in which a second 
rod 32 rotates are firmly attached to the rod 26. 
The rod 32 is supported parallel to rod 26 by the 
bearings. At one end of the rod 26 is firmly 
attached an annular circular bearing 34, having 
its axis at right angles to the axis of rod 26, in 
which a beveled gear 35 turns. A second beveled 
gear 36, which cooperates with the gear 35, is 
attached to the end of the rod 32 coaxially there 
with. Thus, when the rod 32 is turned, the gears 
36 and 35 are turned by it. A handle. 37, 
attached to the end of the rod 32 away from the 
gear. 36, is used to turn the rod 32 and the gears 
36 and 35. A circular collar 38 attached to one 
side of the gear 35 (left side in Fig. 1) fits inside 
the bearing 34 and holds the gear 35 in place 
With respect to the bearing 34. The gears may 
be of any of the common types of beveled gears 
and may be equipped with radial teeth. How 
ever, for best operation, helical gears having 
curved non-radial teeth are used, as indicated in 
the drawing. 
As shown in Fig. 2, a radially extending pin 39 

is attached to the interior of the gear 35 and 
turns With it. The pin 39 is of the same size as 
and is adapted to be inserted in the opening 24 
in the sleeve of the turnbuckle. An enlarged 
Section 49 of the pin 39 adjacent to the gear 35 
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acts as a stop to limit the distance the pin 39 
can be inserted into the sleeve opening. TWO 
Spring inserts 4 and 42 are provided in associa 
tion. With the pin 39. The spring inserts are 
attached to the interior surface of the gear 35 
and turn. With the gear 35 and the pin 39. The 
inserts are constructed to spring outwardly about 
the turnbuckle sleeve 0 when the pin 39 is in 
serted in the opening 24, as clearly indicated by 
dotted lines in Fig. 2 at 4a and 42a, to hold the 
sleeve in place with relation to the pin 39, and the 
Wrench structure. 
The gear 35 and the bearing 34 are provided 

with a slot indicated at 44. When the Wrench 
is to be placed upon the sleeve of a turnbuckle, 
the cable 20 is passed through the slot 44 as the 
Wrench is advanced into place. The advantage 
of the use of helical gears is most apparent with 
respect to the slot 44. As the gears are rotated, 
the helical teeth easily bridge the slot 44, while 
when simple radial teeth are used they tendi to 
slip- when passing the slot 44. 
*AS shown in Fig.1, the bolts of the turnbuckle 

are held against rotation during the operation of 
the Wrench by means of a clamp 46, which may 
be of any of the usual types of clamps used for 
holding turnbuckle bolts and has a curved han 
dle 48 at either end of which is agripping section 
50 constructed to grip the head of one of the 
turnbucklebolts. 
The Operation of this wrench is relatively sim 

ple. The cable 20 is passed through the slot 44 
in the gear .35 and the bearing 34, and the 
Wrench is moved along the cable and the turn 
buckle until the pin 39: can be inserted in the 
opening 24 of the sleeve O. The clamp 46 is 
attached to the hexagonal heads 6 and 8 of the 
turnbuckle bolts. Then, while; the clamp 46 is 
held against movement, the wheel37 is turned 
to rotate the gears and operate the turnbuckle. 
The Wrench as illustrated is provided with a 

pin for inserting within the sleeve-O in the turn 
buckle. However, this invention should not be 
construed as limited in application only to turn 
buckles having a sleeve opening which accommo 
dates a pin. Other types of fastening devices can 
be associated with the gears of the wrench for 
use with turnbuckles having other types of at 
taching means. For example, for use with a turn 
buckle sleeve of hexagonal-shape, a gripping de 
Vice of cut-away hexagonal shape may be used 
instead of the pin 39. 
The illustrated wrench, can be used to tighten 

or loosen a turnbuckle by. an operator at some 
distance therefrom. The 'wrench can easily be 
inserted through an inspection opening in-an-air 
plane panel to reach a turnbuckle at some dis 
tance beyond the opening. Thus, turnbuckles 
located at inaccessible places behind panels and 
outer coverings of aircraft can easily be oper 
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ated with its aid. Moreover, with the aid of this 
device, turnbuckles which are located close to 
surfaces which would interfere with other devices 
for turning a turnbuckle sleeve can easily be op 
erated with it for the wrench can be used to turn 
a sleeve a complete revolution or more while only 
a part of the gear 35 extends behind the turn 
buckle instead of a long handle as would be re 
quired with the usual devices used for Operating 
turnbuckles. 
The invention described herein may be manu 

factured and used by or for the Government of 
...the United States of America, for government 
purposes without the payment of any royalty 
thereon ortherefor. 

Having described my invention what I claim as 
novel and desire to protect by Letters Patent of 
the United States is: 
A Wrehich for turning the sleeve of a turnbuckle 

comprising, a rod-like handle, an annular cir 
cular bearing secured to said: handle, a first an 
nular bevel gear rotatably journalled in said bear 
ing, said bearing and said first gear, having a ra 
dial slot therein of a width less: than the diame 
ter of Said turnbuckle sleeve, said first gear and 
Said bearing being adapted to encircle: said sleeve, 
a pin Secured to said first gear and extending 
radially inward therefrom a distance substan 
tially equal to the radius of said first gear, said 
pin at the unsecured end thereof being of such a 
diameter as: to fiti into an opening in said sleeve, 
Said pin' being of a larger diameter adjacent said 
gear Whereby the distance of insertion of said 
pin into said: sleeve is limited and said sleeve 
maintained substantially concentric with said 
first gear, a pair of resilient clamping springs:se 
cured to the inner periphery of said first geariand 
extending radially inward therefrom a distance 
Substantially equal to the length of said pin arid 
in juxtaposition: therewith, said clamping springs 
Cooperating. With said pin. to grip said: sleeve.and 
retain it upon said pin, a second gear rotatably 
mounted on said framework with the axis there of perpendicular to the axis of said first gear. and 

5 meshing therewith, a shaft secured to said, sec 
ond gear and mounted on said handle parallel 
therewith, and means on said shaft for rotating 
said second gear to drive said first gear. 
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